Staphylococcus aureus, the most virulent Staphylococcus species, is also the prevalent pathogen isolated from hospitalized patients and the second most common from patients in outpatient settings. In general, bacteria have the genetic ability to transmit and acquire resistance to drugs, which are utilized as therapeutic agents. Related studies of antimicrobial activity indicate that crude extracts containing flavonoids, triterpenes and steroids have showed significative activity against several Staphylococcus aureus strains.
INTRODUCTION

Staphylococcus aureus, the most virulent Staphylococcus
species, is also the prevalent pathogen isolated from hospitalized patients and the second most common from patients in outpatient settings (14) . Humans are a natural reservoir of S. aureus. The emergence of a pathogen community depends on its ability to survive in different environments and to interact successfully with the host. These microorganisms cause a wide range of syndromes, from skin and soft tissue minor infection up to life-threatening pneumonia and toxemy such as toxic shock syndrome. Both methicillin-sensitive and methicillin-resistant strains isolates are persistent colonizers. Rates of staphylococcal colonization Methicillin resistant S. aureus are high among patients with diabetes, intravenous drug users, surgical patients and patients with the acquired immunodeficiency syndrome (2, 6).
Even though in the last three decades pharmacological industries have produced a number of new antibiotics, the resistance to these drugs by microorganisms has increased. In general, bacteria have the genetic ability to transmit and acquire resistance to drugs which are utilized as therapeutic agents. New infections can occur in hospitals resulting in high mortality. Such a fact is cause for concern, because of the number of patients in hospitals who have suppressed immunity, and due to new bacterial strains which are multi-resistant (13). (20) found that flavone and its derivatives have synergistic action with the ß-lactams, intensified the susceptibility in MRSA and MSSA. Furthermore, the flavonoid synergistic activity against antibiotic resistant bacteria, under low concentration minimizing the possible toxic effects, was reported (1, 18, 19) .
Methicillin-resistant
The aim of the present work was to investigate in vitro synergism between several chalcones substituted in combination with oxacillin, antibiotic used conventionally against S. aureus 43 300 (MRSA) which is resistant to it.
Kinetic turbidimetric method developed earlier was employed (15) .
MATERIALS AND METHODS
Compounds
Oxacillin, sodium salt monohydrate (Sigma-Aldrich);
2´,3-dihydroxychalcone (1), 2´,4-dihydroxychalcone (2), 2´,4´-dihydroxychalcone (3) and 2´,4´,3-trihydroxychalcone (4) were all synthesized in our laboratory by Claisen-Schmidt condensation and identified by chromatographic and spectroscopic techniques (TLC, UV-Vis, IR, NMR) (5). In addition, 2´,4´-dihydroxy-3´-methoxychalcone (5), a natural compound isolated from Zuccagnia punctata Cav., a native plant to San Luis (Argentina) (17) was assayed. Figure 1 illustrates the compound structures. Oxacillin and different chalcones solutions were prepared in absolute ethanol and diluted for antimicrobial assays.
Bacterial strains
Staphylococcus aureus ATCC 43 300 (MRSA) strain (purchased from American Type Culture Collection), maintained by successive subcultures in trypticase soy agar BBL (Becton Dickinson) at 4ºC and by lyophilization, was used.
Cultura media
Broth and agar nutritive and broth and agar Müller-Hinton (Oxoid) were used. Methicillin resistant S. aureus
Kinetic-turbidimetric assays
In order to determine quantitatively the sensitivity of S.
aureus to oxacillin and its increase when oxacillin is used in combination with several chalcones, a previously developed kinetic-turbidimetric method was employed (15) .
A 
RESULTS AND DISCUSSION
The number of CFU/mL at different times was obtained by the turbidimetric kinetic method (Eq. 1). The microbial growth can be expressed by the equation:
where t is time in min, N o is CFU/mL at t = 0, N t is CFU/mL at t = t and µ is specific growth rate (in min -1 ).
Growth rates values in media with increasing chalcone Methicillin resistant S. aureus concentration and their combinations with oxacillin constant concentration were obtained from the exponential phase of ln Nt vs. t plots. The specific growth rate values decreasing when the experiment was made in presence of oxacillin constant concentration. This fact is observed in Table 1 (Table 2) . Due to the growing problem of microbial resistant, the outlook for the use of antimicrobial drugs is uncertain.
Consequently, the development of researches which seek to increase antibacterial activity and to characterize the interaction mechanism with antibiotics woud be desirable.
Thus, the synergistic effect between chalcones and oxacillin is an important way that could lead to the development of new combination antibiotics against MRSA infections.
